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ABSTRACT
Dually-Traded ltalian Equities: London vs. Milan*

ftalian blue chip stocks are now actively traded in two markets: the dealers’ market
of SEAQ International in London and the traditional auction market in Milan.
Analysing their interaction, we find that:

1. The London market for ltalian equities has grown rapid ly relative to the Milan stock
exchange, but has not reduced trading volume in Milan;

2. Milan prices are generally — but not always — within London quotes;

3. London market makers appear to use price information from Milan to set their
quotes, but this informational spillover is rather weak;

4. the growth of the London market for Italian stocks is probably due less to cost
factors than to its other characteristics, such as greater depth and immediacy,
location and other features typical of dealership markets.
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NON-TECHNICAL SUMMARY

In 1985 London’s stack exchange created Stock Exchange Autormated Quotation
{SEAQ) International, a screen-based price-quotation system devoted to trading
in the shares of non-UK companies. In the subsequent five years this system
has attracted considerable trading volume, especially in the ‘blue chip’ stocks
listed on other European exchanges.

The design of SEAQ International is totally ditferent from that of the auction
markets operating in Continental Europe. Bid and ask quotes are set by
competitive market makers via a screen-based system: prices are ‘quote-driven’,
rather than ‘order-driven’ as in auction markets. For each stock, market making
is entrusted to a select group of dealers, who must display prices continuously
over a prescribed period of the day and must execute incoming orders at the
prices displayed, at least within a stated order size.

Owing to the success of SEAQ Intemational, the shares of the major companies
from Continental Europe are now traded on the dual system: they can be bought
and sold in the auction market of their domestic stock exchange, as well as in
the dealership market in London. Htalian stocks are no exception to this general
pattern. Although the ltalian sector of SEAQ International did not operate until
1988, it has grown at an impressive rate, probably spurred by the relative
backwardness of the Milan stock exchange.

Infact, the distinctive feature of the Italian case is precisely that the Milan market
has so far retained ifs traditional batch auction system. This contrasts with other
European markets such as Paris and Madrid, where the traditional batch auction
and open outcry trading have been scrapped in favour of a continuous auction
and an automatic order execution system. This paper focuses on the relationship
between the London market for [talian equities and the Milan stock exchange: it
can thus be regarded as a case study documenting how a dealers’ market
{London’s SEAQ International) competes and interacts with a traditional batch
auction market (Milan).

We start by inquiring whether the creation of the Londen market has led to some
cross-border diversion of trade. After a brief description of the growth and current
dimensions of the London market for Ralian equities, we ask whether it has so
far thrived on ‘trade diversion’ or ‘trade creatior’, i.e. whether it has grown largely
at the expense of the Milan stock exchange or has instead stimulated an
additional flow of orders (chiefly from intemational investors). On the whole our
findings support the latter conclusion: the ltalian sector of SEAQ International
has not grown by reducing the volume of trading in Milan. This result must,
however, be viewed with caution because of the shortcomings of our volume
data on both markets.



Next, we turn o the interaction between the two markets in the determination of
prices. We measure their degree of integration by testing for the existence of
arbitrage opportunities. Prices in the two markets are generally in line with each
other, buttheir alignment is not perfect: there are instances when the Milan price
is outside of the SEAQ ‘market touch’ in London, i.e. the spread between the
best bid and ask prices recorded.

The comparison between the behaviour of prices in the two markets allows us
toinvestigate the direction in which information flows between Milan and London:
we try to gauge if bid and ask quotes in London are set on the basis of the prices
prevailing in Milan, or rather Milan prices incorporate information earlier reflected
in SEAQ prices. For most dually-traded stocks, Milan appears to lead London in
the price formation process, meaning that the SEAQ market makers referto Milan
prices to set their quotes; several pieces of evidence indicate, however, that this
informational spillover is rather weak, and definitely not as important as for
French duaily-traded stocks.

Finally, we try to face what is possibly the most important question for future
competition between London and Milan: why do so many traders prefer to trade
ltalian shares in London? We examine several possible answers to this question,
analysing the possible influences of transaction costs, market liquidity,
geographical externalities and the design of the trading system on the location
of ltalian equities trading.

Our results show that the total costs of a small round-trip transaction (transaction
costs plus bid-ask spread) do not differ greatly in London and Milan. This
indicates that the relative cost of transacting is not at the root of the growth of
the market for alian equities in London. The comparative advantage of the
London market is probably to be found in a set of factors that are harder to
measure: (i) greater depth, i.e. ability to absorb large transactions without large
changes in the bid or ask prices; (ii} locational advantage; (jii) greater immediacy
due to the continuous nature of the London dealers’ market; (iv) other features
of dealership that attract some classes of traders, such as the implied insurance
against execution risk {a customer knows in advance the prices at which he can
trade if he places an order with a dealer) and the possibility of getting greater
liquidity by establishing long-term customer relations with a dealer.



Introduction

In 1985 London’s International Stock Exchange (ISE) created SEAQ International,
a screen-based price-gquotation system devoted to trading in the shares of non-UK
companies. In the past five years this system, where guotes are set by competi-
tive dealers, has attracted considerable trading volumes especially in the “bilue
chip™ stocks listed on the other European exchanges. The Italian sector of the
market has started tc operate as late as 1989, but it has grown at an impressive
rate and, according to London dealers, is now also beginning to attract orders
by some Italian-based investors. Its rapid growth so far has probably been
spurred by the relative backwardness of the Milan stock exchange' and also,
singe October 1890, by the introduction of a capital gains tax in Italy and the
uncertainty about its implementation.

This paper focuses on the relationship between the London market for Italian
equities and the Milan stock exchange: this topic is of interest not only to as-
sess the current relocation of stock trading in Europe, but also to understand
how a dealership market (like London) can operate in parallel with a traditional

batch auction market (such as Milan) and interact with it.

1 In the Milan Borsa, trade still occurs mainly via batch auctions, except for
bitaterai trading "in the crowd” before and after the auction: the Borsa thus
provides less immediacy than SEAQ International dealers. Moreover, until the

end of 1990 stock exchange members were not zllowed to rade on their own ac-
count. This is in contrast with several other stock exchanges in Continental
Europe (such as Paris and Madrid). that have switched to a continuous, computer-
supported auction system and have entrusted stock trading to a set of well-
capitalized corporate intermediaries who can trade on own account, See Pagano
and Roell {(199Ca).



We start by inquiring whether the creation of the London market has led to
some cross-border diversion of trade. After a brief description of the growth
and the current dimensicns of the London market for Italian equities (section
1), we ask whether so far this market has grown mostly at the expense of the
Milan stock exchange or rather has collected an additional flow of orders {main-
ly from foreign investors) that would not have existed otherwise {section 2).

Next, we turh to the interaction between the two markets in the determination
of prices (section 3). We measure their degree of integration by testing for
the existence of arbitrage opportunities. Then we investigate the direction in
which information flows between Milan and London by looking at the respective
price dynamics: we attempt to gauge if bid and ask quotes in London are set on
the basis of the prices prevailing in Milan, or rather Milan prices incorporate
information earlier reflected in SEAQ prices. As an alternative route to test
if Milan prices help SEAQ dealers in setting their quotes, we look at the be-
haviour of the London bid-ask spread when the Milan stock exchange is closed: if
the price information from Italy provides guidance to market makers in London,
the bid-ask spread should rise when this information is unavailable. To this
purpose, we compare the London spread when Milan is ciosed with its value when
Milan is active -- both within the same trading day, and across dgifferent days.

Finally, we try to face what is possibly the most important guestion for the
future competition between London and Milan: why do so many traders prefer to
trade Italian shares in London ? In the last section of the paper we examine
several possibie answers to this question, analyzing the possible role that
transaction costs, market liquidity, geographical externalities and the design

of the trading system may have on the location of Ttalian equities trading.



1. The growth of the Italian equity market in London

The design of the SEAQ International market is totally different frem that of
the auction markets operating in Continental Europe. Bid and ask guotes are set
by competitive market makers via a screen-based system: prices are "quote-
driven”, rather than "order-driven” as in auction markets. For each stock,
market making is entrusted to a selected group of dealers, who must display
prices continuously over a prescribed period of the day (the "mandatory quote
period”), that generally includes the trading hours of the relevant national ex-
change. ‘Each market maker is ohbtiged to execute incoming orders at the prices
that he has displayed, at least within a stated order size (the "minimum
marketable quantity™). A stock can be traded aisc by dealers who are not market
makers (provided they are ISE members): their only obligation is that of provid-
ing "best execution” -- offering to their client a price at least as good as the
best price currently quoted by the market makers for orders of comparable size.

Initially, SEAQ International has concentrated mainly on the “blue chips”
listed in Paris and Frankfurt, the two largest Continental exchanges. Trade in
shares listed in Madrid and Milan has begun later -- in 1988 and 1989 respec-
tively. Tt is generally acknowledged that SEAQ International has been very suc-
cessful at attracting trading volume in the stocks of these countries. However,
comparing the order flow intermediated by SEAQ International to that of the cor-
responding domestic markets is a rather tricky exercise.

There are two problems. The first is the poor quality of the early data:
trade reporting was incompiete until late 1989, The second arises from the in-

trinsic tack of comparability of trading volume in a dealers’ and an auction



market. On SEAQ International, customers’ purchases and sales are recorded as
separate transactions, and inter-dealer trades are counted once. Thus, if two
customers place offsetting orders, these are recorded twice, whereas they would
normally be counted as a single transaction in an auction market.? Moreover, if
the two customers’ orders are placed with two different dealers, and these in
turn rebalance their inventories by trading with other dealers, these additional
transactions are recorded as additicnal trades -~ that are less likely to occur

in an auction market, where trades between the two customers need not be chan-
neled through intermediaries. To take into account the double-counting of
customer trades, we shall divide SEAQ volume figures by 2. Although this scal-
ing goes in the right direction, it must be stressed that it still does not make
SEAQ volume data comparable with those from Milan: this would be the case if
SEAQ trading volume consisted only of customer business, whereas it Includes
glsc inter-dealer business -- that is on average about 50 % of total SEAQ volume
(accerding to a rough estimate provided by ISE officials).

With these notes of caution, in Table 1 we provide a comparison between trad-
ing volume in the Ttalian sector of SEAQ International and in Milan. In row (1)
the volume on SEAQ International (divided by 2) is scaled by the total velume in
the Milan stock exchange; in row (2}, instead, it is scaied by the trading
volume in the same stocks in Milan. The monthly behaviour of these figures is

dispiayed in Figure 3. To put them in perspective, the fower half of Table 1

2 The German stock exchanges are an exception to this ruie: they count both buy
and sell orders as separate transactions.



shows comparable data for the French, German and Spanish sectors of SEAQ Inter-
national in 1988 and early 1989 (also here SEAQ volumes are divided by 2).

Due to the imperfect comparability of Milan and London volume data, the data
in Table 1 and Figure 1 are of interest more for the way they vary over time and
across exchanges than for their sheer level. Over time, the size of SEAG Inter-
naticnal has had a rapid trend increase relative t¢ the home market, even though
the increment may be overstated by wunderreporting of trades in early 1989. Most
of the Increases, especially in the bottom line, coincide with the introduction
of the shares of "new” companies.? The only exception is the sharp acceleration
in September and Cctober 1990, when no new companies were introduced. The Qcto-
ber increase may be explained by the introduction of a capitali gains tax in
Ttaly (Octcher 1}, by uncertainty about its implementation, and by a 1-day
strike of the Milan stock exchange personnel. However, this interpretation does
net accord with the decline of SEAQ trading in November, when these factors
should have been at least as effective (there were 4 strike days in that month}.

Comparing the figures for Milan with those for the other exchanges, it ap-
pears that in 1990 trading volume in the Italian sector of SEAQ Internationat
has achieved the same order of magnitude as in the German and French sector in

early 1989. This is especially clear if one compares the data reported in rows

3 Initially, the only companies whose shares were traded on SEAQ International
were the Benetton Group, Ferruzzi Finanziaria, FIAT, Generali, Clivetti and
STET. Later additions were: Banca Commerciale Italiana, Creditc Italiano and
Pirelli in May 1989; Montedison and Enimont in July and September 1989 respec-
tively; and IFI, Mediobanca and SIP in June 1930.



Table 1

Trading volume in the Italian sector of SEAQ International

As percent of total velume on the Milan Stock Exchange

1989 1989 1990 1990 1990
Jan.-June June-Dec, Jan, -June Jul.—Sep. Oct.-Dec.
[1] 1.4 % 3.8 % 4.8 % 7.0 % 10.5 %

As percent of trading volume for the same stocks on the Milan Stock Exchange

1989 1989 1990 1950 1580
Jan.-June June-Dec. Jan.-June Jul.-Sep. Oct.

[2) 6.5 % 11.2 % 16.1 % 18.4 % 30.3 %
(number of (e) {(10) (14) (14) (14)

companias)

Trading volume in other sectors of SEAQ International*

As percentage of total velume in Paris, Frankfurt and Madrid

1988 1989 (Jan.-June)
{31 French sector 6.74 % 12.07 %
(4] German sector §.70 % 8.02 %
[5]1 Spanish sector D.04 % 0.80 %

As percentage of volume for the same stocks in Paris, Frankfurt and Madrid

1988 1989 (Jan.-June)
[6]1 French sector 13.72 % 25.08 %
(no. of companies) (24) (29)
{71 German sector 12.65 % 16.21 %
{nce. of companies) (13} (15)
[8] Spanish sector 06.53 % 6.15 %
(nc. of companies) (2) (4)

* A1l percentages are averages of monthly figures. Figures for Paris refer to
the marché & reglement mensuel. The number of companies is measured in the last
month of the relevant interval. Sources: SEAQ International, Societé des
Bourses Frangaises, Dresdner Bank, AKRDS S.p.A., CONSOB and Banco de Espafia.



TRADING VOLUME IN THE ITALIAN SECTOR OF SEAQ INTERNATIONAL

2% AS PERCENTAGE OF TRADING VOLUME IN THE MILAN STOCK EXCHANGE
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[2], [6] and [7], that are unaffected by differences In the number of companies
whose shares are traded in London.

In fact, the London market for Italian shares is even larger than the evi-
dence so far produced indicates. The Monthly Fact Sheet of the Quality of
Markets Report {an official publication of the ISE) supplies the total turnover
in overseas equities reported by al/l ISE member firms via SEQUAL or CHECKING,
the two ISE transaction reporting and trade confirmation systems. These figures
are much higher than those referring only to SEAQ International: between Febru-
ary and December 1990 (earlier figures are inaccurate) tota! trading in Italian
shares in London has been on average 3.9 times as large as trading in SEAQ In-
ternational shares. Figure 2 shows the behaviour of the two series over time,
scaling them by the trading volume in Milan {after dividing them by 2; the lower
line is the same as in Figure 1, except for its scale). According to ISE offi-
cials, the difference between the two series is due, at least partly, to trading
of smaller Italian companies not yet quoted on SEAQ: this suggest that stocks
can be traded heavily in London well before they appear on the screens of SEAQ
International. The total trading vclume of Itzlian equities in London surged
tremendously in October and November: the London market as a whole appears to
have galhed -- much more than SEAQ International alone -- from the strike-
induced trading haits in Milan (1 day in October, and 4 days in November).

Despite their shortgcomings, the data show clearly that in the last two years
the London market for Italian equities has grown rapidly relative to the Milan
stock exchange. It is natural then to ask whether -- and to what extent —- this
growth has been achieved by siphoning off business from the Italian market: we

turn to this question in the next section,



LONDON TRADING IN ITALIAN SHARES:
TOTAL VOLUME AND SEAQ INTERNATIONAL VOLUME
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2. SEAQ International: trade creation or trade diversion ¢

Qur ability to answer this question is inevitably limited by two facts. First,

the true volume of stock trading in Italy is unobservable, because the orders
executed off the stock exchange (primarily by banks) are not recorded, although
they are estimated to be 2 or 3 times larger than trading on the flpor of the
Mifan exchange. Seccnd, as we have already noticed, before late 1989 the wvolume
data provided by SEAQ Internaticnal are affected by pctentially large errors and
underreporting; in addition, the shares of Italian companies have probably been
traded in London well before appearing in the list of the SEAQ International
securities. However, we must again restrict our attention to what we can
measure —— such as the date when an Italian company appeared on the SEAQ screens
or the turnover that was reported by SEAG dealers thereafter. Obviousty, in in-
terpreting cur results one must consider the inadequacies of the data used.

Qur approach is to test if a variable related to trading activity on SEAQ In-
ternational helps to expiain trading vclume on the Milan stock exchange for the
cross-listed companies. The dependent varlable of our regressions is the volume
in Milan {(number of shares multiplied by price) for the relevant company.

A first set of regressions includes a SEAQ dummy among the right-hand side
variables: the dummy is 0 before the stock started trading on SEAQ Internation-
al, and 1 afterwards. We alse run a regression where the dependent variabie is
the total trading volume for all the 12 companies, and the SEAR dummy is re-
placed by the number of companies traded on SEAG International at each date. We
interpret a negative and significant coefficient on the dummy as a symptom of

trade diversion from the Milan stock exchange to SEAQ Internationat., If the



coefficient is insignificantly different from zero, the net loss to the Milan

stock exchange is zero. A significant and positive coefficient implies that

trade on SEAQ International is actuaily associated with higher trading in Milan:

this is not far-fetched, since SEAQ dealers are known to turn often to the Milan

market to rebalance their portfolios, especially when London trading is heavy.
To control for other possible determinants of trading volume, the list of

regressors also includes a constant, lagged values of the dependent variable,

current and lagged values of total market volume {net of the relevant company’s

own volume),* and current and lagged values of the average return and the

volatility of the relevant stock {respectively measured .by the monthly average

and standard deviation of daily returns).3 The volatility and average return

variables have been introduced because it is well known that trading volume

tends to increase when prices become more variable and tends to change asym-

metrically, rising more in bull markets than in bear markets (see Karpoff

(1887); for theoretical models of these relationships, see alsc Tauchen and

Pitts (1983) and Pagano and R&el! (1991)). The choice of lag length has been

based on the Schwarz {1878) criterion, and a trend and seasonal dummies have

4 Own volume has been netted out to avoid introducing endogenous variables on
the right-hand side of the regressions: otherwise, the current market volume
variable would include alsc the current volume of the company itself {j.e. the
endogenous variabie), The problem would be especially serious for some com-
panies, like Generali and Fiat, whose trading volume is a large fraction of the
total turnover on the Milan stock exchange.

5 In the regression for the aggregate volume af ail 12 companies, the volatility
and the mean returns are the cross-sectional averages of the values of the cor-
responding variables for the individual companies.



been included in some of the regressions according to the results of F-tests.

The results are displayed in Table 2. The SEAQ dummy is negative and sig-
nificant only for FIAT, Montedison, Olivetti and Generali, and for these com-
panies the coefficient is quite large: column [5}, that shows the proportional
change in volume in the Milan stock exchange associated with the ingeption of
trade on SEAQ International, indicates that volume in Milan for these companies
has fallen between 21 % to 41 % of its mean value. However, for other three
companies the dummy's coefficient is positive and significant, and for the rest
is small and not significantly different from zero. The net aggregate result,
shown in the last row, is that so far volume in the Milan stock exchange has not
been significantly affected by the operation of the SEAQ International market.

these results are strengthened by those of another set of regressions (not
reported for brevity), where the S£AQ dummy has been replaced with data for
trading volume on SEAQ International (for each company separately and for the
their aggregate volume). Here only Montedison and Generali have negative and
significant coefficients on SEAQ volume, STET and IFI have positive and sig-
nificant coefficients. In all the other regressions, including that for ag-
gregate volume, the coefficient is not significantly different from zero.

Thus the results point to the conclusion that no trade diversion from the
Milan stock exchange has been associated with trading of ltalian shares on SEAQ

International, with the significant exceptions of Montedison, Generali and per-



Table 2

The impact of SEAQ International on trading volume in the Milan stock exchange?

{11 [21
company SampTe
period
CREDIT 82:10-90:10
COMIT 83:9-90:10
IFI 82:10-90:10
FIAT 82:10-90:10

MONTEDISON 82:10-90:10

OLIVETTI 82:10-90:10

BENETTON §6:9-90:10

GENERALI §2:8-90:10

MEDIOBANCA 82:4-50:10

SIP 82:4-90:10
STET 82:4-90:10
PIRELLI 82:4-90:10
ALL 82:11-90:10

[3] [4]

SEAQ mean of

dummy dependent
variable

11,814%* 19,842
{3.03)

42,685** 48,850
(1.93})

7,240 50,120
(0.76)

-78,183%* 313,313
(-2.2T)

~76,026*" 184,133
(-2.22)

-36,640%* 101,678
(-2.02)

414 20,146
(0.13)

~71,778** 233,913
(-2.55)

-12,427 73,920
(~0.82)}
5,202 27,684
(0.80)

9,66G** 36,091
(1.74)

-2,257 30,637
(-0.45)

10,180 1,544,345
{0.74)

[s1

(3)/¢4)

0.59

0.87

~0.24

~0.41

-0.34

G.02

-2.31

-0.17

18]

number of lags,
trend, seasonal

dummies inciuded

1 lag
12 lags
trend

1 lag

1 lag

1 Jag

1 lag
trend

1 lag

5 lags
seasonal dummies

1 lag

1 jag

trend

1 lag
trend

1 lag

1 lag

(7]

0.77

0.

0.

99

.82

.88

T2

T4

.44

94

.80

.81

.86

.76

.53

a Data have monthly freguency.

The dependent variable is the volume (number of

shares traded multiplied by price} for the relevant company in the Milan stock
exchange. For the 1ist of regressors, see the text.
OLS, and the numbers in parenthesis are t~statistics.
and Ferruzzi Finanziaria have not been estimated because of the small size of

the relevant sample.

The esytimation method is
Regressions for Enimont



haps FIAT and Olivetti. However, it must be recalled that our results can be
vitiated by the fact that both our SEAQ dummy and ocur SEAQ volume data are at
best imperfectly correlated with the trading volume in London on the relevant
shares: actual trading by London dealers can start well in advance of formal
SEAQ trading, and volume was severely misreported on SEAQ International in 1589,
in other words, we cannot rule out that if our data were more accurate we wouid
conclude that trade diversion has occurred for a larger number of companies.

It should also be remembered that much stock trading that goes on in Italy
never surfaces in the Milan stock exchange. Thus, even if our evidence says
that on balance SEAQ International has not diverted trade away from the Milan
exchange, it is possible that part of the order flow formeriy channeled intoc the
off-exchange trading system found its way to tondon. Unfortunately, the data 10

test this hypothesis do not exist.

3. The links between the two markets: arbitrage and information fiows between

Milan and London

How closely integrated are these two markets ? The most basic measure of seg-
mentation in this context is the existence of arbitrage opportunities, since ex-
change rate risk is absent (SEAQ International prices are quoted in home cur-

rency). We have collected a continuous record of quotes from the Italian sector



of SEAGQ International and of transaction prices from the Milan stock exchange
between October 25 and November 7, 1990. The SEAQ data contain the highest bid
and lowest ask prices guoted at each given instant in the London market. The
Milan data record the prices struck throughout the day, with their respective
times, and fall in three classes: prices set in the daily batch auction, that
takes place at a different time for each stock (chiusura), prices set before
this auction (avanti listino) and after it (dopo fistine). The avanti listino
and dopo listino prices are set in the context of bilateral trades "in the
crowd"” and immediately flashed on a screen that is visible to ali floor traders.
The time labels of our Milan prices cerrespond to the moment when they were
reported in this fashion to market participants. As a result, the time-matching
of our data from London and Milan reproduces the set of prices actually faced by
traders who had simultaneous access to the two markets in the sampie period.

Our results (shown in Table 3) suggest that the two markets are not in-
stantaneously arbitraged: in a considerable proportion of cases the Milan price
ties outside the spread between the best bid and offer prices recorded on SEAQ
International -- the so-cailed "market touch”. In these cases, one of the
parties involved in a Milan trade could have obtained a better price in London.
Sefore and after the batch auction, price misalignements are present in about 10
% of the observations (the average for all the stocks is 9.8 % for the avant/
listino trades and 11.5 % for the dope fistino ones). Their frequency is about
double for the batch auction (21.5 %), but this estimate may not be very reifi-
able, because for auction prices we had very few data peints.

Visual inspection of the data suggests that these misalignments of London and

Milan prices are usually rectified by changes in the SEAQ quotes within a matter



Jable 3

Arbitrage opportunities: proportion of Milan prices outside the
contemporaneous ~best bid-offer”™ <interval recorded on SEAQ International®

1] [2] [3] [4] {s]
Company  “Avamti Listino” “Chiusura” “Dope Listino™ Number of
{bilateral trades (batch auction) (bilateral trades observations
before batch auction) after batch auction)
CREDIT 16 % 0% 5% 112
COMIT 25 % 80 % 20 % 196
IFI — b i7T % 2% 103
FIaY 0% 0% 20 % 332
MONTEDISON 0% 50 % 9 % 162
OLIVETTI 23 % 40 % 38 % 189
BENETTON 26 % 33 % 5% 48
GENERALI % 0% o % 170
MEDIOBANCA 4 % 0% 9% 162
8IP 7% 0% 0% 52
STET 4% 87 % 23 % 88
PIRELLI — b 0% 14 % 86
ENTMONT 0% T4 % 17 % 117
FERRUZZI — B 0% 0% 9

s pased on a continuous record of SEAQ International quotes and Milan transaction
prices reported on 25, 26, 29, 30, 31 October and 2, 5, 6, 7 November 1950. The
data have been provided respectively by The International Stock Exchange (ISE} and
by the Commissione Nazionale per le Societd e la Borsa (CONSOB).

b No transacticn prices from Milan available in the data set.
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of minutes, although in some cases the discrepancy is far more persistent. The
time pattern of the two market prices is illustrated by figures 3, 4 and &, that
respectively refer to the COMIT, FIAT and Olivetti stocks in the first 2 trading
days of our sample (October 25 and 26, between 8 a.m. and 5 p.m.): the solid

lines show the best bid and ask prices gquoted by SEAQ market makers, wheras the
symbois indicate the prices struck in the Milan stock exchange.

The occasional misaiignments between Milan prices and London quotes contrast
with the result reported by Pagano and R&ell (1930b) for the Paris Bourse, where
minute-by-minute price data revea! total absence of arbitrage opportunities with
the French sector of SEAQ International. This is probably related to the con-
tinuous nature of the Paris auction system, and particularly to the fact that
its automatic order execution system disseminates real-time information on the
state of the limit order book, in France as well as in London: at each instant
ail market participants observe the limit prices at which an incoming market or-
der will be executed. In contrast, Milan prices, though reported immediateiy to
the market, are ex post transaction prices -- not limit order book guotes, sig-
nalling a willingness to trade at that price. In other words, an arbitrageur
may be unable to exploit the misalignment between the Milan and SEAQ prices, as
the latest Milan price may not be a reliable indicator of the price at which he

may actually trade if he attempts to close an arbitrage.®

6 In addition, at times other than the batch auction, it may be difficult to to
close an arbitrage between London and Milan because of the different magnitude
of the orders usually executed in the two markets: the deals involved in the
bilatera! trading activity in Milan (the so-called durante) are much smaller, on
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Another dimension of the integration between two speculative markets for the
same security is the direction of information flows between them, as refiected
in the process of price formation on each of them. We consider whether there is
a sense in which one of the two markets is ahead of the other. Garbade and Sit-
ber (1979) described such a situation as a "dominant-satellite” relationship.

To test for the existence of this relationship between the two markets, we

have estimated by OLS the following equations (on the same data set used for the

arbitrage tests):

&D)] Pesy - Pe= o + B (Qe -~ P

(2) Qi -~ Q= 3 + & (Pc- Qv

where Pt is the price recorded at time at the time of the t-th tramsaction in

Milan and Qt is the mid-price (the average of the bid and the ask prices) con-
temporanecusly quoted on SEAQ International. 1f London is ahead of Milan {mean-
ing that SEAQ quotes incorporate information over and above Milan prices), then
the estimated value of 8 should be positive and significant. If instead Milan

is ahead of London, 3 should be positive and significant.

average, than those effected by SEAQ International dealers. As far as we know.
these are the only reasons why prices bewteen the two markets may be out of
line. We can in fact rule out that the capitai gains tax may have c¢reated a
wedge between the two markets, since Ltalian investment funds are exempt from it
and would arbitrage it away; neither can the misalignement derive from different
settlement times for the two markets, because also SEAQ trades appear 10 be



Table 4

Lead-lag relationship between London quotes and Milan prices

[1] [2]1 [3]1
Company B &
CREDIT 0.146 0.418

(1.18) (3.80)
COMIT 0.254 0,149
(3.70) (3.74)
IFI 0.091 0.0%5
(0.81) (0.93)
FIAT 0.016 0.115
(0.52) (4.09)
MONTEDISON -0.038 0.191
(-0.80) (5.82)
OLIVETTI £.060 0.0%2
(1.12) {2.24)
BENETTON 0.176 0.334
(0.88) (2.38)
GENERALI 0.315 0.083
(2.64) (0.77)
MEDIOBANCA 6.151 0.158
(2.03) (2.91)
SIP 0.795 -0.084
(3.10) (~0.50)
STET 0.100 0.207
(1.19) (3.49)
PIRELLI -6.023 0.207
(-0.23) (2.60)
ENTMONT -0.108 0.246
{-0.98) (2.27)

a The data are the same used in Table 3 (the number of observations is that
reported in column [5] of that table minus one). The estimation method is OLS,
and the numbers reported in parenthesis are t-statistics. A significant estimate
of § indicates that the London mid-quote price leads the Milan price; a
significant estimate of & indicates that the reverse is true.



Our results (reported in Table 4) show that, in most cases, Milan seems to
lead London. The estimated value of & is positive and signiflcant at the 5 %
confidence level for 9 stocks out of 14, and it is always larger than the
estimated value of 4 The estimates of 5, instead, are positive and significant
for 4 stocks: for 2 of these (COMIT and Medicbanca) aiso & is significant, in-
dicating that there is a mutual feedback over time between prices in the two
markets. Thus, information seems to flow mostly from Milan to London, although
in some cases SEAQ prices are significant predictors of Milan price changes.

The latter is a surprising finding, since one would expect all the fundamental
information concerning these stocks to be generated in Italy: a possible expla-
nation is the presence of large Ialian players’ branch offices in London.?

An aiternative method to gauge the direction of information flows between the
two markets is to look at the behaviour of the market touch in London when the
Milan stock exchange is closed. If the information reflected in Milan prices
helps SEAQ dealers in setting their quotes, the market touch in London should
rise when this information becomes unavailable, i.e. when the Milan exchange is

closed. Two independent pieces of evidence are available on this point.

settled at the date set by the Milan stock exchange.

7 The approach used in this test is susceptible of several refinements, that we
plan to implement in the future. One is to use a model richer than that of
equations {1) and (2} to model the dynamic interactions between the two markets.
Another is to adopt a methodology that takes explicitly into account the uneven

frequency at which our observations are recorded, and the effects of rounding
errors.
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First, one can look at the size of the market touch in London at different
times of the day, comparing its value outside the trading hours of Milan with
its value during those hours. The Milan stock exchange opens at 10.00 a.m.,%
while its closing time differs from day to day depending on trading volume -~
currently, it closes around 2.00 p.m. on a normal trading day. Using our
minute~by-minute data (see footnote to Table 3), we have found that the average
market touch in London has a shallow U-shaped intradaily pattern: it starts from
1.7% % at 10,30 am., decreases to 1.53 ¥ at 12.00, then climbs to 1.62 % at
1.30 p.m. and reaches its maximum after Milan closes, being 1.86 at 3.00 p.m.
and 1.81 at 4.30 p.m.. This slight increase after the Milan close accords with
the idea that Milan prices help dealers in setting their guotes in the Italian
sector. But the increase is small if compared with that recorded for French
cross-listed stocks, where the SEAQ touch roughly doubles after Paris closes
{see Pagano and Roell, 1990b}; thus price information from Paris increases the
liguidity of the London market much more than price information from Milan.

The second piece of evidence was generated by the closure of Ttalian stock
exchanges on October 18, November 16, 19, 20 and 21, 1990, due to the strikes of
the “procuratori di Borsa” (floor traders employed by stock exchange member
firms). This episode allows us to compare the market touch in London across
daye of trade and no-trade in Milan -- i.e no-strike and strike days respec-

tively. Our data refer to the market touch at {or just before) 4.30 p.m. be-

i)

Ttalian time {alss in what follows)



Tabie 5

Spreads and strikes

[1 [2] [2] 141 is)

Company SEAG “towch” SEAQ “touch” T-stat. for Degrees

when Milan 7s when Milan is the difference of

open (average, closed (average  between the freedonF

Sept.~Dec. 1990} same period, two means:®

strike daysa) [3]-r2]

BENETTON 2.22 % 1.32 % —-5.19%* 24
COMIT 1.186 % 1.05 % -G.81 3
CREDIT 1.94 % 1.28 % ~2.28* 7
ENTMONT 2.29 % 2.18 % -0.13 1
FERRUZZI 3.95 X 2.27T % ~2.86 2
FIAT 1.0 % 0.69 % ~3.17%* 9
GENERALI 0.95 % 0.71 % ~2.11% g
IFI 2.52 % 2.15 % -1.19 6
MEDIOBANCA 1.79 % 1.58 % -1.81** 43
OLIVETTI 2.12 % 1.85 % —1.42 7
PIRELLT 2.87 % 2.60 % ~-0.81 7
SIP 1.52 % 1.27 % -1.80*% 28
STET 1.32 % 1.01 % -1.50% 5
ALL 1.97 % 7.48 % ~4,61%" 78

& Strike days: October 18, November 165, 19, 20 and 21.

b One asterisk indicates that the difference between the two means is different
from zero at the 10 % significance level:; two asterisks indicate that it is
different from zero at the 5 % level.

(s12/m + s22/n2)*
¢ Calcuiated as: - 2 , approximated to the nearest integer.
(512/n1)2 + (s22/n2)?

nit+ 1 nz+ 1



tween September 1st and December 31st, 1990.

Surprisingly, it turns out that when the Milan stock exchange was ciosed the
market touch in London was either significantly lower or insignificantly dif-
ferent from its mean value in the rest of the pericd {see Table 5). For all the
stocks, in fact, the touch was lower than in "no-strike” days. Moreover, when
the T-test is repeated by pooling alf the data (bottom row in the table), one
finds that the average London bid-ask spread is significantly lower when Milan
is not operating. This result is rather puzzling, although there are ways in
which it can be rationalized.® As far as the informational spillovers from
Mijan to London, however, its meaning is clear: price information from Milan is
not of crucial importance to SEAQ International market makers.

To summarize, our results on the informational flows between London and Milan
are rather mixed. The regression evidence on leads and lags in price setting

point to a leading role for Milan, although they do not rule out that SEAQ In-

9 One possible solution to the puzzle is that when Milan is closed SEAQ market
makers are less vulnerable tc apportunistic short-term traders, who monitor dis-
crepancies between Milan and London prices and take advantage of them: during
the strike days, this type of riskless arbitrage could not be performed. Anoth-
er explanation is that, when the Milan market closed, SEAQ market makers cannot
lay off their inventories in the Italian market or cover there their short posi-
tions. They may therefore need to control their inventories more carefully and
to offer particularly good deals to traders willing to take on their long or

short positions. A third expalanation is that, with Milan closed, more Italian-
based “liquidity traders” are forced to trade in London, and the increased
market depth allows market makers to tighten their bid-ask spreads. But this
explanation is at odds with the fact that SEAQ trading volume in Italian egui-
ties actually fe// during the "strike days” (during these days the average num-
ber of shares traded was 4,780,085, against a value of 10,857,722 shares per day
in the rest of October and November) -- possibly a reflection of the diminished
arbitrage activity between the two markets.
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ternational may actually be ahead of Milan for some stocks (4 out of 14). The
intradaily behaviour of the SEAQ market touch in London is consistent with a
weak informational spillover from Milan to London. However, these two findings
conflict with the evidence from the “strike days™ data, that points to no such
informational spitiover. ©On balance, it seems fair to say that, although one
cannot rule out that price information from Milan helps quote-setting by SEAQ
market makers, the informational spillover is rather tenuous, and certainly much

weaker than that originated by the Paris Bourse.

4. Why do some investors prefer to trade Italian shares in London ?
There are three classes of reasons why security traders may be attracted to one
marketplace rather than to another: (i) low transaction costs and high market
liquidity; (ii) external economies from location: (iii) other features of the

trading system that are not captured by measures of transaction costs and of

market liquidity, such as the immediacy provided by the market. In this section



we evaluate how each of these three types of motivations might affect the loca-

tion of Italian equity trading between London and Milan.

4.1. Transaction costs and liquidity

From the viewpoint of a trader, high transaction costs and low market liquidity
are largely equivalent -- they both create a wedge between the sum one pays to
buy and sell a security. Nevertheless, the two terms generally denote distinct
notions: the liguidity of a market depends on the way prices are formed and as-
sets are traded, whereas transaction costs don’t. Typically, transaction costs
arise from taxes and commissions; {lliquidity is measured instead by the bid-ask
spread. This is not to say that only dealers’ markets can be illiquid: an “im-
plicit bid-ask spread” also exists in auction markets, where no dealers quote

bid and ask prices. In an auction t00, the price at which a given amount of a
security can be bought generally exceeds the price at which it can be sold, due
to the "price pressure” effect of the order flow: buy orders tend to raise
prices, and sell orders tend to lower it. The illiquidity of an auction market
depends on the size of this adverse price response to the order flow, just like
that of a dealers’ market depends on the size of the bid-ask spread.

In the Milan stock exchange, transaction costs stem mainly from commissions:
the highest commission rate for ordinary {non-bank) clients is 1.4 %. Adding
stamp duty, one gets a maximum round-trip transaction cost of 1.5 % for ordinary
clients, Institutional investors that trade freguently on the Italian market
generally secure better terms: their round-trig costs can be estimated to be
around 1 % of the value of the transaction.

As Tor the "implicit bid-ask spread” of the Milan market, we measure it from



cur minute-by minute transaction prices using the tethnique proposed by Roli
{1984), that is based on the first-order autocovariance of returns. Our
estimates are shown in column [2] of Table 6: where it can be calculated, Roll’s
measure is small —— with an average of 0.2 %, and its highest vatue at 0.7 %
(Benetton). It should be noticed that this measure of the implicit spread is
appropriate if the spread arises only from the order-processing costs of inter-
mediaries. In fact, the bid-ask spread arises also from other factors, such as
adverse selection (it compensates intermediaries for bearing losses inflicted by
insider traders) and inventory holding costs (it must reward them for the riski-
ness of their inventories). Thus, our estimates based on Roll’s method are
probably a downward biased measure of the illiquidity of the Milan market.

In the London market, the distinction between transaction costs and bid-ask
spreads is blurred because often dealers substitute lower commissions with high-
er spreads. For about 50 % of the orders executed on SEAQ International, the
customer is not charged commissions: bid and ask prices are guoted “net” of com-
mission charges. Since in the U.K. foreign equities are exempt from stamp duty,
for these deals transaction costs are zero, and the bid-ask spread is the only
cost incurred in a round-trip transaction.

In our minute-by-minute data (recorded between October 25 and November 7),

the market touch on SEAQ International averages 1.7 %.® In column [3] of Table

10 In the first semester of 1990 the market touch in the Italian sector of SEAQ
International has been on average 1.1 %, according to the tables reported in
CONSOB (1990), that are in turn based on SEAQ closing prices {around 4.30 p.m.,
Italian time). The comparable average for October and November is 2 % (based on



Table 6

The "implicit bid-ask spread™ in Milan and the bid-ask spread in London

(1] 2] 13]

Comparny Roil’s measure of the Bid-ask spread (average
Timplicit bid-ask value of the market touch)
spread” in Milan 2 in the Italian sector of

SEAQ Internaticnal ®

BENETTON 0.70 % 1.21 %

COMIT 0.38 % 0.90 %

CREDIT —_C 1.42 %

ENIMONT — < 3.10 %

FERRUZZI — d 3.84 %

FIAT 0.10 % 0.93 %

MONTEDISON 0.09 % 1.98 %

GENERALI 0.16 % 0.85 %

IFI 0.28 % 2.38 %

MEDIOBANCA 0.33 % 1.30 %

OLIVETTI 0.17 % 1.46 %

PIRELLI - € 2.44 %

SIP 0.60 % 1.14 %

STET 0.28 % 1.45 %

a The measure of the implicit bid-ask spread proposed by Roll (1984} is:
5= 200 T-covirt,re-1)0% |
where rt is the percentage return on the stock between time t-1 and time t.

The observations used to compute this average are exactly time-matched with the
corresponding Milan prices used in column [27.

¢ The cov{ry,-1) term is positive, so that s cannot be calculated.

4 Not encugh observations.
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6, we report for each stock the average touch at the same times when the trans-
action prices used in column [2] were recorded in Milan (to0 ensure comparabiiity
between the two columns).

Can we say, on the basis of these estimates, if the overail cost of transact-
ing -- transaction costs pius bid~ask spread -- is lower in London or Milan 7
The answer depends on the commissions charged to our hypothetical trader in the
two markets. If we consider the scenario most favourable to the London market,
by assuming that round-trip transaction costs in Milan are 1.5 ¥ and that no
commissions are charged in London, then SEAQ Internationai is cheaper than Milan
for most stocks. Taking the more symmetrical case of an investor who can get
good terms on both markets (i.e. pays a 1 % round-trip transaction cost in Milan
and no commissions in London), the picture appears more balanced. Adding the 1 %
transaction cost for Milan to the figures in column [2] and comparing the result
to the numbers in column [3], one finds that for a core of high volume stocks
the two markets are roughly on equal grounds (within 0.2 % from each other: the
stocks are FIAT, Generali, Mediobanca, Olivetti, STET). For the cthers, one of
the two markets has a competitive advantage on the other.

For institutional investors, however, the London market may present an addi-

tional advantage that does not appear from our data: market depth, i.e the

data drawn from the financial newspaper "Il Sole 24 Cre"), probably reflecting

the greater volatility of stock prices due to Gulf crisis. Anyway, these values

of the touch are in the same range as the 1.5 % value computed for the French
sector of SEAQ International {June-July 1989) by Pagano and Roell (18%0b).



ability to absorb large orders with little adverse effect on transaction prices.
In fact, cur previcus comparison does not take into account that SEAQ guotes are
meant for large deals (the average bargain size being about 200 million Lire),
whereas our “implicit bid-ask spread”™ in Milan is estimated from prices refer-
ring mainly to small transactions. For large orders the competitive advantage

of the London market is likely tc be greater than our figures suggest.

4.2. External economies from location

A second class of reasons are clearly linked to the lecation of the market.
London is the most active financial marketplace in Europe, and its high con-
centration of institutional Investors tends to confer a comparative advantage to
its security markets relative to their Continental competitors. For non-Italian
institutiona! investors it is natural to buy and sell Italian shares from SEAGQ
dealers with whom they also trade most other European securities and often have
established customer relationships. These investors could be attracted to Milan
only if this marbket offered much lower transaction costs or much greater li-

Juidity.

4.3. Design of the trading system

A third st of motives for preferring SEAQ International to Milan has to do with
the differences in the design of the twe trading systems. One advantage of the
Lendonr market is the continuity of trading: price information is continuously
avattable from SEAQ screens. and even large orders can be quickly and efficient-
iy erecuted on the phone, also in the afterncon hours. This can push traders

whe nzed graat immediacy for therr {ransactions to prefer London to Milan. How-
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ever, the London trading system also has one disadvantage: setilement, that is
performed in Milan, generally ends up being more expensive relative to orders
executed in Itatly.

An additional difference in the design of the trading mechanism is that SEAQ
International is a dealership market, while Mifan is an auction market. The
specific features of these two trading mechanisms may induce some traders to
prefer a dealers’ market and others to prefer an auction market, other things
being equal. The experience of SEAQ International shows that the two classes of
traders differ primarily by size: the "wholesale” segment of the clientele,
mainly formed by institutional investors, appears to prefer a dealership market,
even when a highly efficient auction market would be available, as in the French
case; the latter ends up catering to the “retail” segment, mainly formed by the
private domestic customers.

Cne of the key characteristics of a dealership market is that it offers in-
surance against execution risk: a customer knows in advance the prices at which
he can trade if he piaces an order with a dealer. This is not the case in an
auction market like that of Milan: if a customer places a market order, he is
not sure of the price at which his order will execute; if he places a limit or~
der, he risks that the order may not be executed. In Pagano and Rdell (1990c),
we provide a simple model of execution risk where it turns out that the more
risk averse a customer, the more likely she is to prefer the dealer market (as-
suming that the dealers have the same risk aversion as the speculators who par-
ticipate in the auction market). Thus, if an auction and a dealer market are
running in parallel, like SEAQ International and Milan, one would expect the

more risk averse customers to migrate to the dealership market.!



23

Another feature that differentiates a dealer’s market from an auction system
is the visibility of orders. It is often suggested (Admati and Pfleiderer 1990,
Gennotte and Leland 1990) that uninformed traders could obtain greater liquidity
if they were able to credibly announce their orders. The first issue here is
obviously whether they can convince the market that they are truly uninformed.
Suppose that this problem is resolved at least for some types of traders, for
exampie by pre-announcements far enough in advance of the actual trade. Still,
a second issue remains unselved in a batch auction:? there is an incentive to
overstate the quantity to be traded, so that many offsetting orders are at-
tracted into the market. The greater the amounti of offsetting orders that a
trader can attract into the market via his announcement, the better the price he
obtains. However, other traders will anticipate this incentive to overstate the

quantity, and wil! not pay attention to the size of the announced trade.

11 We are again assuming that the dealers’ risk aversion equals that of the auc-
tion's speculators. This prediction is reinforced if dealers are less risk

averse than the auction’s speculators (and could be reversed in the opposite
case).

12 This is not true of a continuous auction system such as that operating in
Paris, where each order can be identified by referring to the moment in which it
has been transmitted to the market. Indeed, in that system, orders have even
greater visibility than in a dealership market, since all market participants

can observe them. Even then, however, an uninformed customer may prefer trading
with a dealer rather than in the auction market: convincing a single dealer of
one’s innocence may be much easier than convincing the entire market.
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In a dealership market, instead, orders are directly observed by the dealer.
Hence, orders of demonstrably innocent traders can be filled at better terms
than in a competing batch auction -- indeed, they can be filled at zero adverse
selection costs. The loss of these orders wilt also reduce the liquidity of the
competing auction market, as in the Réell (1991) "dual capacity” modei,

This line of argument can also explain why institutional traders concentrate
in dealership markets such as SEAQ International and private clients on the cor-
responding auction markets: large investors may prove their innocence more easi-
Iy than smail traders. Thete are two possible reasons for this. First, there
may be a fixed cost of verification, so that it is not worthwhile for small
customers to assert their innccence. Secondly, it is the large institutions who
tend to be repeat customers, so that they have a visible trading history that
can be used to acquire a reputation for trustworthy behaviour. For the same

reason, they stand tc gain more from establishing such a reputation.

5. Conclusion

This paper has analyzed the growth of the tondon market for Italian stocks and
its relationship with the domestic market for the same stocks in Milan. The

coexistence of a dealership market in London and an auction market in Continen-
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tal Europe is not a unigue feature of Italian equities: by now, most "blue chip”

stocks listed in Continental exchanges are traded also in London. The disting-

tive feature of the Italian case is that the Milan market has so far retained

its traditional batch auction system: this contrasts with octher European

markets, such as Paris and Madrid, where this system has been deeply changed

(see Pagano and Roell, 1990a). The analysis in this paper can thus be regarded

as a case study documenting how a deaiers’ market (London’s SEAQ International)

competes and interacts with a traditional batch auction market {Milan).
To summarize our main results, we have found that:

1. the London market for Italian equities has grown rapidly over time relative
to the Milan stock exchange, but its growth has not taken place by taking
away trading volume from Milan (although this conclusion must taken with cau-
tion in view of the shortcomings of cur volume data from both markets);

2. prices in the two markets are generally in line with each other, but the
alignment is not perfect: there are instances when the Milan price is cutside
of the market touch in London;

2. for most dualiy-traded stocks, Milan appears lead London in the price forma-
tion process, meaning that SEAQ market makers refer to Milan prices to set
thetr guotes; however, several pieces of evidence indicate that this informa-
tional spillover is rather weak, and definiteiy not as important as it is for
French dually-traded stocks;

4. since the total sosts of a amalf round-trip tramsaction {transaction costs
plus bid-ask spread) do not differ greatly in London and Milan, they cannot

be a2t the root of the growth of the market for Italian equities in London:

h

. the factors behind the growth of this market are probably just those that are




harder to measure: (1) greater depth, i.e. the ability to absorb farge trans-
actions without large changes in the bid or the ask prices; (ii) the loca-
ticnal advantage of London; (iii) the greater immediacy due to the continuous
nature of London dealers’ market; (iv) other features of dealership that at-
tract some classes of traders, such as the implied insurance against execu-
tion risk and the possibility of getting greater liguidity by establishing

long-term customer relations with a dealer.
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